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[ASM] 

2.^ B^fl^l^Ei ^flS ^ ^ o.S, ZL PECVD^l ^*fl ^t!: 

^sl^°lBe}o]cn^. a o Vch1 SACVDofl ^sfl BPSG^-i- nfl ^ 

BPSG^ ^ *H 

*H ±-A <8«H 7M TijolB ^ 3? a^- 

^ S.±. H^^l^Ei ^>7> tf^MM, 711 °1H ± 

^ ^ E.eO$l <8^s] ^e]^ #<jfl ElBj-^elA]-o]cs. c^]; ^?J^ 7 ] 

* ^SRr #7fl; ^ SL^ ^^^-ufolE5fol£L5]- ^-ofl BPSG^ ^ 

£ 2d 

BPSG, SACVD, -g-i, ^^s u )-olE^o]i= 
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S.^ E.Q*)^Z) {Method for manufacturing MOS transistor} 

5. la lc^r #Hfl S.^ H^^l^Ei ^12: «o V ^-i- .E^ltr 

£ 2a xfl*l £ 2d^ -g- ^°\] nl-^ 2.^ H^E^l^Ei y J-^-gr 2.^*1 

^"^^r «>£^1 dii7 r ^ S.^(metal oxide silicon, MOS) H3H^# 
*H^*Hr H o v ^°fl ^rtr 3-2.5., Aj-^^^]^ ^-^^ ^^(PMD : pre metal 

dielectric)^.S.^-El ^#°] S^l^Eis. ^]^*l]l-^7>^ ^ *#x]is}7) ^sfl 

<^a>^ 2.^ H^l^E^ Sl^f H^liEi (field effect 

transistor, FET)^ <^o_S, aV2^1 2Efl<?] ^^2)-, o] 

i^, =efl<?l <3<3°1 ^-E*fl 71^- 4>ofl TflolH aVs)-^ 7flolH7l- 

^&°) &t»o]t±. 
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<5> olnfl ^e]S.O. S yj-yj-g^ 7 ^o] o.nl o]^- + 

*M ^^^L#^ ^ ^ Hj^^l^KBPSG : boron phosphorous silicate 
glass) lr^# ^» ^ ^&)^-ufo]H2}ol = ^11- 

<6> ZL&|^ £ la vfl^l £ Id* ^S*}^ ^Hfl 2.^ B^H*]^* *)1S*V^ «o V 

< 7 > E la ofl £Al^ «>5f ^o], ss^(L0C0S : local oxidation of 

silicon) H^l^l (trench) ^ ^Aj^r €^ *>33-i2l-(2H ^«fl 

^ tIMB #^(3)4 711 °1B ^^-(4)^.3. A>-g-^ #3^-^* Tflol 
B #^r(4)# °l-g-* r <^ ^> o^o] ^^e^l^^d)^ SEfe 

(LDD: lightly doped drain)(5)# ^^*>^, TfMH #3^(3) ^ 7lHB *1^K4) 
SI <# ^«J-ofl ^^(side wall)(6)-g- ^(6) ^ TlM^ #^-(4)-g- 

ias °l-g-«H ^} ogoio) ^E)^ol3s)(i)ol) LDD(5)2f ^<atr 

B» JI^JEB oj-g- ^<y^_o^*l ±.7]- ^<^9] ^e]^^)ol3J)(l)ofl JELEflo} 
(7)* ^^tb^-. 

<8> 0)0^ , ^bm^^ \£^ 7 ] ^ c e flo](7) ^ Tllol^ ^^( 4 ) ^ 

°fl ^Ef^H" ^e]a|-o1 = ( 8 )# ^Aj^cf. 
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o> £ lb^l «>fif ^ ^ 

^*fl, ^Bl^lM (1)^1 #^1 #£}^>5}-^7l^3|-^(PECVD)ofl 

3l*ll 400 M ^^^M-olH^^^^-O)^ 300 A f^tb 1 }. 

a}^^ oj£qo}oj ^-sflozf^cHl^ ^s]^ ^^7} 51= 20-30 mol% ^ ' 

^-n-^l^ °l^r f^AS ^*Kr «1 3} ofl ^ sf ^>-§-*>^ ^# 

<!!> ^, PECVD°fl slsR ^ el ^-q-ol ^51-01^.^.(9) cf^ ^-o.^ ^ 

^Sl^-al- ^^-(Si-H, Si-H2. Si-H3) ? ^tKN-H, N-H2) 

a^a] ^^oll ^711 #o1^1t4. 
<12> Cf^-, £ l c ofl £Al^ v}<% ^o], ^el^oiH&l-oi^ni-o) Aj-ofl ^ 

^^^1 BPSG^(10)# ti>^7l ^sJ-41-71 ^2V^ (SACVD ; subatmospheric CVD) 
51*11 500°C<HH 14000A ^£3. ^ Til ^^§>J1 wl^l^l^ao)^ 
31*11 700°CS l^sl^H ^SW^. 
<13> ^1^5}-Al7l7l BPSG^ 9m- ^ 

(P-0), ^ ^Bl€"3f ^±-2) ^^"(Si-O)ol i^«H 2)^2) S[^ t 717113 
•HI ^1 «H ^ol ^711 S^Itt ^.^ol ^o. 1 4 > ^^Sj-Al^l ^Ofl^ 

^ 7M13 y^7\ ^ 3«11^£ ^-si-^cl-. 
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<h> n^til, BPSG^ ^I&l^i-HHeM^ a ^ si-H^r 

BPSG^S] f2j-^£°l 500°C^1 tf-Sr ^tHN°l -%NH>H 

^^-i: B-0, P-0, Si-0^ ^Tfl ^-Sti>-§-^r JI, *];-§- 

^7} It^U, A Jit -g-i°l^(B+), <yol-^(p+), ^sl^ol^- 

(Si+H ^^tf. 

Ej-o]^ ^ w-ofl ^tfl $Zrf7K BPSG^ <i^e| ^ ^ ^e] 

<16> oj^Tll ^i:^ ^-*| -g-i-i- H. efl <?J 9] -g^g-i?. °}-%r*}^ 

^(PMOS)^ £-^#<y-* 71 7^14 TflolH^ ^-i- ^7^^>7l ^7^^ 

PECVD<H1 2}*fl ^Sl€-M-°1HH^^ = ^- ^<H1 SACVD<^1 BPSG^* ^^fr 

<is> a o v 7 |^v a].^ ^-o. ig-^^ 7 ] <H*H, a. ^ofl^^ B PSG^ ^ *l 
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^H^l^Bi ^>7> 7l^S] ^JfolH, TflojE ceflo] 

<20> <^7H, ^Ef^-^^Afol^L^ ^#7fl^- ( ^^^71^2] tfJf- ^ofl E| E}-^- 

^ (sputtering)^ 2]*fl 300~500A^ ^}S. ^± -g-^71 

ojUq 700~800°C^ 20-40* ^r<g^ 3 (rapid thermal processing)^ 

<2i> ^^^^olHBrol^^ PECVD^l £]«fl 200-400 A^l ^15. ^SRr 

3°1 wV^^H, BPSG^^r SACVD°fl 2)n 500 ^rS^H 200 Torr^ ^.2-5. 

<22> .2.^*1 Bjfe SACVD^ ^a}-^ tflofl^ ^ oi o.^ _ 500 « C o) ^ofl^ 

10-30^ ^^Rr ?H w^^cf. 



15-7 



1020020061429 #^ <H*>: 2003/9/3 

<24> £ 2a i-fl*l 2d^ -g- H^^l^Ei Tils «o v ^^r S^lt!" ^ 

<25> £ 2a<»11 £AltV ^ ^ §31 °1 5](21)^ ^^<*H1 LOCOS 

^SLsL ^ ^2}-^(22)-a- <§^«H, ^s|§$IMb1(21)<M s£ 

^*}ul, ^-g-^M 3*1(21)1- «g*>Sj-3H ^> ^^M^ 5.^} Tfl 

°1H ^Bi-(23)^- ^^l^cf. o]o]*\ t ^sl^^ol2l(21)^ ^ VJ r ^ofl TllojE 

(23)* sflE^t!-^-. 
<26> °1<>H, tIMH. ^^-(24)*- <->]-§-*H i-i ^^i^i 

(21H1 P^g Stt E^Bt ^^-£5. ^°j^-o_^*) ^> ^<^o] 

31°l3l(2lH LDD(25)» ^^s>jl, TflolB #3^(23) ^ TlMB ^^(24)5] <£ 
^ y oHl ^(26)* ^ , ^(26) ^ TlMB ^(24)* *}>iiELS ol-g-<5> 

S oj-g- ^oi^-o.^ i4 ojoacq ^ a) o] (21) ofl ^^61(27)1- 
<27> c]~g-, ^E"^^ ^Sl€-^ol2] (21)^1 ^ ^^<H1 E)E^* 300~500 

A *f-v\}3. ^^}JL, ^±.9 50 seem ^£2} ^^S. #<^^^^^^ 

700-800 °C ^5.2) ^r^H 20-402: ^S. -§-<>]: E) ^- 
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<28> ol nfl TflolE ^^-(24), dti * ^efl°l(27)s] b)s}-^-jz}- aV-§-*H 

e}e^^a>o|j=(28)# ^ ^ ^> Ji , ^^(26)4 ^= ^^-(22) #3} E)Bf^ 

*l<£-§- H]E}^-(28) O-S o]5^ ^ti>-g- E)E^^ 

-8: ^Sfl, "1=}3€-3H3U21)S] ^ofl PECVD^l ^*fl ^^^^H^oIje.^- 

(29)^- 200-400 A ^^t^. tJ}^^ ^^°)^?}o)^(29)3] ^v\]±r 

300Aolx} . 

<30> ^^^- , 4^H3]-o]^nV(29) ^ ^^^S^ BPSG^-* SACVD 

^^]-s>7l ^H, -£ 2c^l -£^1=1 ^-o], 500 ^rS^M 10-30^ 

J2.^(0 3 )^em ^H, «>^-^ & ^ ^e] 20^014. ^gr^B]# ^ 

<31> ol ufl, ^.^^5]!- SACVD #£H3 ^^sr>ig ^.^^el ^ 

vflcH]A-l u]- 5. BPSG^* ^-2.5.5., ^7^0] ^r^M ^^<?1°1 € <r 

<32> cf-g-, £ 2cH JSEA]^ ^-ol, 500°C<HH 200 Torr^ ^o.^. SACVD^ 

°\) ^«fl, -^E]^-M-olE^-ol = ^(29) -S-ofl BPSG^(30)-a- ^3"%!: 

BPSG^(30)^ 7j-£. ^^-i- ^sfl ^ -g-^HH 600-800 °C Sj f£I 30-50^ ^ 
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<£ ^elsM al^JSM^H, BPSG4(30)4 ^lHa** 4^3^: £ 

S. ^ 700 °C ^ 403:014. 

<33> ol nfl, ^^b!# SACVD ifl^Ai ^-f ^ ^aj-^ ifloflA^ 

<3^3-°S BPSG4(30)^r ^ Sd^H , o} ^-f ^ vflcfl BPSG ni- 

H^-i: W ±i7}if BPSG4* #44^ €4. 

<34> BPSG4(30)-§- ^44^ ^4€-4°lB4°l^-4(29) s^ofl^ +± 7 } 

<H &a.5.3. ZL B-0, P-0, Si-OS *flJfl*laI 4^3 "g-fr^-^r 

°l-?->fl 5H, *1^3*« 4t!r <&2\E\ T^l^l 43. ^4^4. Jf-4 

B-0^ <143 ^-g- 7^HS4 B 2 0 3 ^ 7>#t|) ^4^4. 

[*^4 

<35> b>4 ^-o], £ ^igoflA^ ^e^4°lH4°l-^4 B PSG4 3 

^ -2-^ *i4« «H A)7]Z\7} nflS-ofl BPSG4°fl4 b-04 7J- 

tt Jl47> $14. 

<36> SE*V, ^-^oflA^ BPSG4 ^t!" SACVD t|H4 ^ *|41- 

tb ^ ^714 ^#44 &ji a}s ^ ^4^ 4<HH <2^*ti4 BPSG4* 
^ ^ -¥-7H<y ^4 ^g^^l € ^ 91^ 4714 3 514*1, 44 

4 til <?RV 4^3 # 44- Jl43 as 44 ^ ^ $14. 

<37> 444, -§-i°l^rO| ^^^-^ol^S. 4^453<2 

1- 44 B€4^i4 141- 444^ JL471- &4. 
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1] 

^efl<?l# Ifsfe Si H^^iEj ^7>>7 r ^E|^ ^HMH, Tfl 

°1B ±i * 3=eflol ^3 5^ ^Hl ^Ef^^AH = « ^ ^ *}*= # 

-8-71 _<L# ^el^q-oiHe}oiH^ #ofl HlsWi*l(HPSG : boron 

phosphorous silicate glass)^- ^^SH* #7jl 

[^T 1 * 2] 

*fl 1 5a°H, 

#7) m)&7]®S!\ #« ^ofl e^^# tg^^. <i^e|*H ^71 E) Ej- 

#71 ^*3f A>^n1. ^ nl^V-g- EjEj-^-g; aflT^Hf- #711 

S. oj^^^l^ Si B^H^liEl w o V>^ . 
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3] 

^■71 e]^^- islE^Csputtering)^^ ^*fl 300~500A^ 
Si H€*l^Ei 4i7> « 0 >^. 
4] 

^i 2 %H1 sa<>H. 

a 0 V 7 ] e|e^%-^^a>o1c °]*V l^e^, ^± -g-^7HH 700-800 °C 

$1 20-40^ ^91 ^^^sl (rapid thermal process ing)tK2.S*l °)^°] 

x]s= £i H€*1^1 wj-^. 

5] 

#7l ^^s^o]Ee}ol = ov^ §e^h}s1-«M ^^(PECVD : plasma 
enhanced chemical vapor deposition)^ 0 !! 200~400A^) n^l-S. ^^t}^ 3. 

i H^l^Bi ±x\ U o > ^. 
[^^8" 6] 

1 iHl floH, 

subatmospheric chemical vapor depositoin)°fl 500°C^| ^rS. 0 !]^ 200 Torr 

2] <&nSL3. <8^«rfe H^l^liEi ^ ^ . 

15-12 



1020020061429 #^ <a*}: 2003/9/3 

7] 

*n 6 *m 9i°]*\, 

S.^ H^fl^l^Bi ^7s} ^2; a o >^ . 
8] 

^1 1 %H1 5^1, 

.2.^*1^ 500 °C ^ ^E<HH 10-305: ^-91 ^*>^ S.^ H^U]^ 
±*\ $)2i wj"^ . 
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